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^ ^-^^r.OFDM Al^^ofl^ Al^-i- <r^l*H=r OFDM Al^s} aIJl ^ 
^ a]JL '^Ala^ofl ^rtt 7 A°-^-*\ , ^^^1 ^ OFDM ^JL ^ 

^ ^ H aIJ: -r^l^^^ -ai-^^S OFDM Ali^s} ^-^SlS-^-eI 

7]1 . fg^ OFDM Al^olH S-ZL^V: <U*M OFDM 

Ali^ofl-^ aj^oI uf^*] ^uf- ^-7] OFDM Al^floflAi £.^-5^ 

o) AVcfl^o.^. ^o. ^ o. ^- 0 j ^J-^ OFDM A]^Bfl^. ^1^-^- ^ 01^. jl^ 

£ 3 

OFDM^l^, ^1^^171, 3^71^-= , SSLtt 
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Signal Receiver of an OFDM System and Methods} 

£ l^r 7]^ OFDM ^}JL ^o] £A]^ £, 

£ 2^ t^^l 4-1- OFDM ^15. ^^1^:^ 

i 3^ ^ OFDM Al^tflo) a]^ ^a1«v^^ j&f-oj £A]^ 

£ 5 ^. £ 2 o)l S^l^l ^ofl 4# OFDM Ajjr ^-7} s\ 

£ 6,7^ 't^^l 4-1- OFDM o) a]^ =^a]^-j2|. OFDM 
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£ OFDM Al^flo} ^ ^ n tH^'SHI 

A^ M-?>] OFDM Al^Bflo] ^AlAl^oflA-^ A>-g-5)^ JUl-?^ zjojs. ol«H f^.^- 

OFDM ^r^l^ ^ 3. a] 31 ^K]«o v, ?Hl W 5J°1^f. 

OFDMCOrthogonal Frequency Division Multiplexer)^: ^r^Hr ^I^IM 
sH-oi ^57 rq^i^ aij: *i^°ir SU 0 !^ ^ 

7fleH ^S^^l OFDM-Sr ^}°]^\ ^^HH ^>-§-^ ^r^r 

cf^o] yfl'ej^ofl ^<H^ ^«r^ a o v *l 0 l^. n^^M, OFDM 7l#^ ^-^1 ^ 

^H^, OFDM^r 7flal<H ^-^1 (Offset H ^Fr ^^r4. ^, OFDM *1 

^*fl^#^ ^^-o.^ Ai^j OFDM ^^*V>fl *i*r*l 

OfiiH, OFDM A]^Bflo!|A^ a]JiL^i $-x}-5}7] 41 «H ^r^r 

^ &7]7\ iL^^. OFDM Al^sl 3-3! *1l7i4 ^^r 43 £ 3.7fl 

#3 3 ^«1H afl^Hr ^^]^o] ^sHr 4^Kr ^ 4^31 4 ^ 
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OFDM ^1^3 o\]z]±± 6 \}^\^7}7} *fl^Rr ^ 

^(1)^, ^7]S]-^ ^1^1- 3fle^AlJiS. ^€r^V^ S/PCSerial/Parallel)^^ 

^-(2)sf, #7] -^e^ ^(Fast Fourier Transform) *| ?1 ^r^°ll 

^^(3)^, #7l ^5-^1 ^l^r ^ A o v * ^2:*Kr QPSKQJfU)^, 

A oM ^JL-I- "tfA] Al^^Al^S. P/S^«r^-(5)S ol^-^^l OFDM *1 

^^>* ^3r^r ^sl^7lfe- $1*1 A3 *1'3<M. ^ S/P^«r7l(2) 

ofl^ Jis:^ tflolBll; oj-g-^H A 3^>al i^€^H(la)3-, °}^;S- 

ZL/^m ^«r7l(lb)3-, <^3l^l7l.(lc)3-, ^^m/^S.^. ^71 (Id) 3, 

^^(le)^-, VC0(lf)S. ^slfe PLLCPhase-Locked Loop)^l £1^71 ^#(1)^: 1- 
«H ^€ {e}~{-j2 pi{f}_{c}t} » ^-7] ^E]#^Ui(ia)# °l-g-^H <§&*\±= 
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1 ^ 

■L-' t— i 

^7lAi, ^(-)-& ( • )^ Im( • )^ ( • )3 S^&-ir, L^r 0115^51 

e(l)l- ^^*>7l ^«fl a>-§-s)^ iL5>f^ ^ 

x^- 0 -|-g-^}^ 7}^S\ o]]e^^7l (Guard Interval Based 

Frequency Error Detector ;GIB FED- I )fe JiS:^ N7fl3 -t!M3 7fl^ 

oj-g- 7 >^tb A H^ ^^>* °l-8-*H ^si^^l- -^tr 

A. 21- ol-§-^ 7]^S] ^112 ^^71 (GIB FED- II )^ JS-Jl^ 31 

o]E]fif N7fl^l C-HojEi 7fl^^- 91^ ©1-8- 7>^*V CJMEl A>ol^ s^bL«_o} 

Cf^^S. ^^H^r JijL^ 1 ^ £-lHBll;Ol 4]l-3f 

0 ^°-7lfe ISK Inter-Symbol Interference)* ^a^p.^. OFDM a]^^^ a^o] 

o>o. ^ o._ ^o. a^-S)^ ^3Hr Jl-§"3°1 4Vcfl^ o_S. ^ €^Hr 
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> I 

OFDM ^l^>7l o^tKr §-*H3°l 

n s-^^r -^1-^^ OFDM ^r^l^l^l ^ iLJL^P-*]: OH^-I- ^sfl oijejAl jr 

1- ^^*>fe 4^ iLJ:^ 2 -^ ^s)-^ oflsj^l 7] (Multiple-Guard Interval Based 
Frequency Error Detector ;M-GIB FED)* °l-§-§H OFDM aI^s] a} 

A o v 7ltb ^Ml* «!|€*>7] ^^r S)^: OFDM a^bao} x\SL 

Kfs^, ^S)^ ^-ill ^ ^H^l- °l-g-*H <^lsi^3L# 

^A^lul ^"71 ofl ^ -SL^Hl 44 ^"71 ^K1^JL«- ^7lSM7]^ ^^7l ^f- = 4 , 
^7l ^^7]^-S# *7l^ ^!3L» sfl^^Al^ ^^r*Vfe 

S/PCSerial/Parallel)^^^, ^-7] S/P^^l* **fl aflal H^IJlS. ^IJl 
1- ^eH(Fourier) ^^"M^ ^4°fl £3Hr#4, #7j ^4°)1 **ti 

Stb, £ 4 tb. OFDM 4^4 ^Aiy 0 v^oii 4^, Ai-g-cj-o^ 

^4tt OFDM 4^4 ^mi3L ^ <3^r4fe til 4 4 °ti 44 I^^Kr 

-> 
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^ ^oM OFDM 7}^t}^ f>}±= ^fl3 #7115- o]ijL 

4. 

ygT$d\) sn$. OFDM ^^o} Ai^l £ 2<H1 ta>^ Qo] t a) 

1:^3 OFDM ^^Efl Jf ^AlAl J: ^ ^Slxr cflolBjl- ^3](13)# 

^*fl ^E^AlSl- ^^*>ZL ^-7} ^}^X\s.6\) ^'^7] ^-*1Jl<2] ^T^Jl 
^S^Hr ^^7]^H(10)^, 4 V 7l ^^7l^(10)# H^^JL 

^7l^ 2fl&lli^!JL5. £$;SRr S/P^«r7l(22)^, *&7) S/P^€:7l(22)« 

s-sfl -il ^eHl i&^H 7]^ ^^K^CFasf Fourier 

Transform;FFT,23)3l- f #7} -*13:7> #7l OFDM Al^ofl^ 7}-^ 

^^j- qpstO ^*H] ^ ^S^l^r ^^^^^^(24)^, -#7] 

^ls.^S^r^(24)^r Jf-afl ^S^l -^Is* ^1 5^^515. ^^r°i OFDM ^1^-9-5. 
#3*Hr P/S^*7l(25)S. ^€4. 

°^7H, _ #71 ifl#-§-7]^=(10)fe ^-71 ofl^Al^ofl nf^- <qjf 

^ ^jlo] 7fl7i^ cl^l^^lsS. ^^}<*| ^>7l S/P^«:7l(22)S. #^§Kr 
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A/D(Analog/Digital)€*7](12)**h <#7] A/D^7l(12)» #^s)^r ^7) ^ 

X\3L°) <£^*1 C-flclE-ll- 7RH?H ^413l 3K V *H1 ^ #71 ^fi^JSL-I- 

^*Hr ^ls1^]7l(l4)fif, ^-71 <i ^1 71(14)^^ /g^^ <>ll5l^3:# *>^ZL 
^1JL5L -£^Rr D/A^7l<2Kl5), <#7] D/A^^7](15)» f-*fl ^SZla] 
DCS. ^^Rr ^H^b|(16)£)-, #7) ^- = ^B|(l6)-i- DC°fl 

sj-^r ^-^J°l ^71^5] £-3- ^ VCOCVolt age-Control led 

Oscillator; 17) 3. 

A o v 7) ^Sl^l7l('l4)fe ^-7) A/D^«:7l(12)# #^ ^1-^3 

^<0Jr ^ I-H£*|| iLJL^# ^l^lBi^- HH^7> 7>AV^ *fll tj 

43M: *1#sHf ^Hl ^"71 afli ^^o] ^-7] 1*1*11 ^#5] il^r 

c-11o]b^ ^^flol-g- tiflolB^V 7]-^ xfl2 7Ht€ ^3 ^43M: ^^"^1- 

xfli ^H^l ^«-s.«-Ei ^1-^^ OFDM ^l^efl ^ 

71611^ Zfzj- §«fl^]al t^^^l ^ ^l ^ *fll ^Zk*) -#7] ^^Cf. 

(SI) 

*fl2 #?1HH 5i]«-s.«-b1 -air^^l OFDM ^1^ #1*1*11 
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a ^ xi2 t^t4. (S2) 

X|3 .^Xl^, #7l o])z\&r*]7)^ #7l X| 2 #7l ^slofl 4 > 

7] XI 1 cl^-o.S.^1 X] 3 ^SM; 1^*m^-.(S3) 

XI 4 ^rXHH, ^-7) XI 3 ^:X1^ X13 ^ sqw. ^Aijr ^ ^ 7fl 

°1 <£<^ Aj^-cq ^^-^^-ol] 4= oflE^Al3:7> #71 o)}Z.]&X\7]<$- #7l 
^ #71 VOC^- « 1M3^.(S4) 

Xl5 ^XHH, #7] all 4 #XHH XI ^^l ^A #71 ^El#aui 

S. Sq^f ^r##:M ^-^lol 7-ll7^5lJL ^7l3^t}. (S5) 

XI 6 <2XHH, A o > 7 ] o^ o V^ 7 -|s^. ^A]A]^ 7 y S/P^^:7l# # 

XlrH^4L§:3. ^^t}. (S7) 

Xl7,8 *2:XHH, #7l X16 ^rXHl^i ^e^^lSLS #7l ^#Jl7J- 

#71 ^ ofl ^ #7l #S^2:^* ^ ^2loil j=L ^ 3)^.3). 

£I#<X #7l OFDM ^l^XH *)b] ^ ^S^cf. (S8) 

XI 9 #XHH, #7l X|7,8 ^XHMi ^/te^l ^ ^##517} #7l P/S 
^^711- s-€rfl Ale|cgA]^s ^ #71 OFDM (S9) 

<^7]*\, Sl 4X1 £^1^ ^-O], I-lHl^D #-i;3|. I^^fl ^ N g 7fl 

^ # tlMEKGI)^, N7fl£l ^XW-g- 1X0^ (Data) 3. ol^-<X^14. -H- ^Xl 

^tt OFDM ^li^^l #Jl ^^XH^b #7l ^LSL^l} cfl o] -aX|^>-§- cflo]E| 



> 
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^ Uf^- ^^3 ;4 Sf Z>t}-. 

r^A 1 3] 



4] 

A oM M^r ^-g-o} S-S.^ no)B\^- Z\?£i5}7} S)-5}C3 A]~g-£]^ 

E itr, A <b] a^^fl -^S] JjLJl^ *)}°}&\ ^ b'QH 31 °1 ^ # M^W. 

nJ-eH, 4^ OFDM A]^Efls) ^a]t3-o1]^^ Aj-7] 3011 tcj-s. 

-S-^^fe- ^^H^ Aj-^-^-^o] h^II^S. ^^(Trade-off)7> #*fl*KE.S. ^ 
tgoj] t^-s. OFDM ^l^Efl^ ^Hd^EHMfe ^ 7 fl<2} A}-g-§>^ ^o] a}^^. 
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T 7^ 4-&4^ % + M=2°M oH Of^ olle^xl7l2l ofl^Al^ 

i * ^ ^ - 

g ia^CO- 27t7 ~ ^ { S( '-"a-/"*- r /-i^-; x '-"^-i.-/)} 

5°1] 44 £ 2* #3.5. -£3*1 ina,- >- IM ^ # 7 ] 1*1*11 4] #4 
jiJ:^ tflo]B) ^ 7]-^ 91^-01 zlcH^I t\)o]B\% 7>e?7H, .- 7 . 2 ^- ^-71 i^*b 

3] iLJL^4 Eflo]E] ^ 7}S.S. zlo^^I c-fl o] # 7>5]^lcf. SE^, 

tt ^7} ^^S] # ^15.5. ^l^-o] ZLCH^I c-flolE^l- 7>e)7l 

^',..3^ ^Ir^l 3)°]4 4 4^5. 9l^ol C^o}E^ 

^7}£\ 5*\] 4^ ty-^ofl 4-E OFDM ^l^MH^ iL^W c^eI 

S <£^°J OFDM ^H-g- 3H^» °l-§-4<^ 41^1 4€- # 

4?] 4 ^^s\jl ^44^r 4€- OFDM 4^£| ^413: 

£ <oji ^41^4 ^4tb 4^ 4^4 £4. 

^i, AffGNO *fl^°114 Steady-state ^4^1 3*fl £41 £a]^L 



r 
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•«V^ ^-7} t\*]Tg £fi Xhg-tk}. £ 5<*M, f(l)£ ^3Hr, - 

VC03 #^ ^r^Hr, v(l)^r ^ zero-mean t44^ oflej^^o^ o] 

(29a. 29b) ^l^-^l^- Spectral -g-^ll al-§-*r^ VCO^ #**HH Steady-state 
[^^H 6] 

J-i/27- /c ^ 

S vC 0)5^ZL ^ sail V(l)4 ^4 7^7\\ ^uf. 5# <^l-§-^ 3 

fr*r€ Steady-state i^l^-I- 4^-^ 5.31*!: ^ 
7] 

1 ISC'" '■"/.-/ + 0- 1JV -/ X '■"/-.,/)^ V2 " [ } ) 

v CO = -e=-^— tan" 1 ; — ^ ; : —I 

- 4 e co^ zfzj- I«I*fl OFDM -y^H ^Tf^-€ ^ ^r^Hr -8- 
arguments e* r 3*- *> ^ 5£4- ^ ^tfl ^-g-«HH 7^ 4^-4 
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p 



[<T^H4 8] 



I _ " -sCOl = -h I -3L 



eC 0 2- } 11(\S I ^ l \*+\S I ^_ l \^ 

/=1 



, >v 7 „^ OFDM ^l-^IM n^i^fl -^fl^ AWGN^I 



V A/ *— o 



* 1 ' cr ^ — ^ cr „ 

[*r«H 9] 



TV 



1 AT 1 2"' 



4/7- 2X. w-Jsr v C2*0 2 • S '^ V3R 

H^H f'^^c^^i 2 ^^ PLL ^ ol — ^— S ^^^^> Nv ^' 

•Jo 

aliasing* ^7} A>-g-£]^ ^^2) ^« 

£ '^ofl OFDM Ali^jfil °fl &i ^1 7] t^-^> 

3fl<4 ^-cf. £ 4^ Steady-state °\)*\ £^o=15dB, L^H^ ^fl-^ T^Hr 
tfl PLL ^o]^ ^^s. ^r-ofl ZLHfl^.°m-. AWGN *fl<£€ I^M 

4^ M-GIB FED^ ^ 2.3-2.5*11 7)^S>) GIB. FED- 1 SU} ^o.^ 1.7-2.3 «fl 

7}^s) GIB FED-n JLt^ ^-g-t- tH§^5L *\}^x}7}°\ 

AWGN sfl^Hilt} ^ 1. 3-1.6«fl ^ 
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. A^S. ^fl^ofl^fe L^°l^ ^7HH ^M^M^r floor 

effects L<>1 #7}^] trfe} ISH s}^ ^o]^ ^ 

nfl-f f^-t 3°li=K 155 Mbpsl- *1 41*1-71 ^y^ 0 =i5 dB ^ ^r-=o'.i^ 

trj] =10" 4 1- ^"51-71 ^ L^l GIB FED- 1 , GIB FED- II , M-GIB 

FED°fl tflsfl A 7 A 5, 3, 2 l=8^ *fl £r nj-i- M-GIB FED^ - 2 ^^ 9f 

2.iwfl GIB FED-I^ 2.1 «1| GIB FED- II ^ 

£ 6^gr E_s / N_0=15 dB ^ dH^l ^1- ^°1 L=3 ^ nfl ofl eJ-*] 7] <>} 

334=- Al^>ofl i^Ef^flt}. =10 _4 # *?>^Rr PLL^ sj-^l^ & 

M-GIB FED^b O.OlJi^ ^ ^r^Hr ^ ^ * -M*r7V Jfl 
*H 107fl^ ^-t- <£ ^ SJtf. ^-^S. *fl^<M M-GIB FED^r 

GIB .FED-Ii4 ^ nn r =.7fl ^^§V^-^°1 GIB FED-IIJ±i} ^ 3.2*11 Ir'C^f ' 

^■7]^- ^"Ol ^5}-^ OFDM Al^Bflo) xis ^ ZL ^ *r 

^1^^ -91-^3. ^5)^ OFDM Al^^o) ^X)^jis.«-&1 <g^^o] t-Ho]^!-. 
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*H ^71^7]^ oflSl^li* ^M^Kr ^^71^-^ d\}^&-^} 7 }^ OFDM 

A]>iBfloflA-l a}-§-^ iLJL^ 9m-<$ ^r7] OFDM 

q-^xl ^TiM- #7] OFDM ^^Bfl^A^ ^5]^ ^3Hr Jl^°1 Aj-tfl^o.^. 
^ <%^°] OFDM Al^Efl^. ^ Ji^7l- 
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-yt-^s. ^s]^ ^ai^ ^ ^l^H 

S/P( Serial/Para Mel )£€;7]<2}-; ^7} S/P^Qy]^ -f-isfi 3flB) .^jsis. . <0JL 
* ^r^H (Fourier)" ^^H^lfe Jf-eH ^^^jzf; ^ejofl ££K^# -f^fl 

M€ ^ A o^ ^S^Rr ^IJ:^^^; #7l <0iLt£^^-|- s-sfl 

5- OFDM a]^^ a]Ji ^a]^-. 
13^8" 2] 

^§-.*l|7l*Hr ^B^aU-]^; -S-71 ^t^A-jt ^ -s).^ ^.o) ^7^ a] 
it ^l^^ ^$r*M A o v 7] S/P^^7l^ A/D(Analdg/Digital)£«: 
71^-; ^-71 A/D^^7l# ^f-sfl fas|H a>71 ^]>0Jl^ ^'^tl til °1 3 » 
°^ ^7] ^^J: 3#*M) 4^ ^-7] o^a}^ 6\) ^ 7 ] ^ ; #7] ofl 

^*l7MH ^ei^IJilr ^^saAiis. ^«:*Rr D/A^^7l4; #7] D/A 
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AiAlj:^ ^.^, ol ^^^^ ^ ^ aH] ^.^^^ ^ VCO(Voltage- 

Controlled. Oscillator)* 5E*h^M nM^fe 7 A-=r ^?8°-£. OFDM a]^^' 

3] 

5] iLj£^-# cflojE^ ^JafM-g- cflolEl7]- 7>^ *fll *]^Hr aJ. 

?1 *U %*\r&°) ^7) A].g.o} Ji^^ cflolEjsj- ^^o].g. cflcl 

♦ SL^-t}^ ^Slfe ^-fr *Hr OFDM a^^o] *1Jl *r 

41 

^-f^S OFDM a]^h]o] ^AiAl^ ^ 3]°leH 4^ 

^l^S-* t^Hr ^TflSf; tf^l *U ^TlHlA-] ofl ft) AT 6fl 4^ <#7) 

€ ^AjAl^o^ ^M. o^o. Aj-7] OFDM Al^BfloflAi ^ 7 }^j-£^- 

^ ^13 ^1* ol=ol^^ ^-§-.#^£.5. ^Hr OFDM A|,^Eflo| ^ ^a] 
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* I > 



5] 

^.^^ ^ -*2^H-§- ^olBjl- 7>^:#^ ^-71 o]]E^Al^l- ^ 

-i^iLS. ^ OFDM ^ T^ a o V ^ • 

^ 5 « 5a°H, 

A o V 7] ^1-^1 L7fl^ SLJl^ ^ofBlSf L7fl^| *MH-g- 

A]2 ^SM: ^7} ^^Tjl'^ 7K>§>^ 71-^-^:74]^; -^71 7]-^ 

31 °11 >H A o V 7] *lU *fi2 ^^HM 7R];SH ^13 4^ T^ti 

,.-&V§H ^l^^^l 7 A-ir ^^3-5. OFDM ^li E |^ a] Jl ^« 6 v ^ .- 

[3^8" 7] 

*fl 6 %H1 5a°H, 

#7] <flS)<iS. ^S^HH *IM9=!^ ^l^J^r ^( • )7> ( • )£| Zt^l 3 
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°- uf-g- ^4 ^ ^ OFDM ^1^^^ 

e ,m»=^V ^1 I 2 2('-/.„^/ x i "" y -/)} 

71 N^r .^7] ^^l^V-g- cDo}b)s1 7fl^l-, -..^ a ^1:^ ^^A>-g- ^ o j 

3 ^ b ^M^*, ^-71 --...^ a 'tflo}El ^ b 

8] 

A o v 7] ollei^lJ: IHS^HH ^£}ir ^e^Ai^ ^-71 OFDM ^ 
=^71- 2°^ ^-f ^4 ^ 3^- ^£.3. ^ OFDM ^1^^^ ^r^}^ . 

9] 
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4# ^4 ^ ^£.5. *Rr OFDM ^eno] Aij- 

7] .^"71 ^H-§- t|)olEl(S} 7 fl^ f Al-7] a ^ ^^.^ ^oj-g. t 2(|oj 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

(1^)jNES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OREXHEBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ■ ' . - 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



